governments, local and regional public and private service providers, and community members. Successful formation of these partnerships between an academic health center and local agencies and government was the first step in engaging the community to improve health. 16 Together, a host of novel interventions were implemented that led to greater access to health care and social services.
Methods

Setting
Alachua County is located in North Central Florida, with an estimated population in 2011 of 294,365. Gainesville (2010 population of 124,354) is the county seat and home to the UF, which has an annual enrollment of nearly 50,000 students. The large student population skews the demographic profile of Alachua County toward college-aged young adults, which is particularly relevant in health planning because students have access to highquality health care on campus. The student population results in lower-than-average county rates of chronic illness and death. Growth in Alachua County has not been evenly distributed; the areas west and northwest of the UF campus have added more students and grown much faster than the rest of the county. Hence, the characteristics of subcounty areas or neighborhoods were important to ensure that local inequities in health outcomes would be detected.
Data Collection and Analysis
Descriptive statistics were gathered from publicly available national, state, and local data systems such as the US Census Bureau; Baltimore, Maryland-based Annie E Casey Foundation's Kids Count; and the Florida Department of Health's Community Health Assessment Resource Tool Set (CHARTS). Data were also obtained from a local health-planning agency (WellFlorida Council, Gainesville), on demographics, socioeconomic characteristics, and health outcomes for residents of Alachua County and its subcounty geographic units. The demographic and socioeconomic indicators included total population, percentage of persons 25 years and older without a high school diploma, median household income, percentage of population in poverty, and percentage of families headed by a single parent. The health indicators collected included births to women whose pregnancy and delivery care was paid for by Medicaid, low-birth-weight births, infant mortality, rates of sexually transmitted infection, child maltreatment, and death rates by selected causes (diabetes, heart disease, cancer, stroke, homicide, suicide, motor vehicle crash). Geocoded birth records were obtained from the Florida Department of Health and were linked by the UF Family Data Center to Florida Agency for Health Care Administration records to determine Medicaid status. The Family Data Center linked birth records to data from the Florida Department of Children and Families to ascertain the initial health status of children who were subsequently maltreated.
The Family Data Center used deterministic and probabilistic record linkage methods 17 to produce a dataset with only point location coordinates derived from geocoding the mother's address in the birth certificate. Records were exported into ArcGIS 9.3 software (Esri International; Redlands, CA) and projected onto an Alachua County census block group map using Albers projection. 18 A census block group is a compact, contiguous cluster of geographic statistical units used to tabulate population data. To mask point location, the ArcGIS Spatial Analyst Kernel density estimation tool 19 was used with a search radius of 1.6 km 2 (1 square mile) with natural breaks used for color classification. 20 Zip codes and census tract block groups were selected as the subcounty geographic unit of interest because they allow neighborhoods to be easily identified by local residents. Health disparity measures, as recommended by the IOM report, were displayed in tabular form for the county as a whole and for 16 zip codes. Zip codes associated with residence halls on the UF campus were excluded because students have access to oncampus student health care. This restriction helps correct for the impact of the student population on countywide outcome measures. Density maps of health indicators were generated for count data using a graded color ramp to indicate degree of prevalence. The density maps by census block group highlighted conditions in neighborhoods that had been hidden in the zip code-level tabular data.
Community Engagement
The maps were brought to bear in this project as part of community engagement. The hot spot density maps were enlarged to poster size and shared widely in the community. Over a 12-month period, they were viewed at more than 20 public venues. At each venue, Family Data Center staff accompanied the maps to provide an overview, highlight major findings, and answer questions. Audiences, totaling more than 1000 individuals, included the county school district leadership, county health department officials, county library branch managers, law enforcement officers, legal aid agencies, the county health care advisory board, Gainesville city mayor, county commissioners, city and county government staff, United Way of North Central Florida, Rotary International and Kiwanis International clubs, service providers, and advocacy organizations in the area.
At the UF, maps were shared with the administrators of the College of Medicine Health Science Center and Shands hospital system, faculty, and student service organizations. The density maps captured the attention of both lay and professional audiences familiar with local geography. Although most community members had a grasp of health care access issues and health disparities in east Gainesville, the hot spot density maps (Figures 1 and 2 ) revealed areas of need in west Gainesville.
In addition to sharing maps, assessment of services available in west Gainesville revealed that only hospital Emergency Departments were available to uninsured adults after hours, and only pediatric patients had medical homes. When the major pediatric physician in west Gainesville closed his doors, thousands of children were left without a medical home. No churches or stores were located in the largest hot spot, and the single licensed child care center, with a capacity of 50
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children, also closed. For a resident of the hot spot area, a trip to the county health department in east Gainesville entails a 90-minute bus ride each way involving 2 transfers. Home visitation program providers and law enforcement officers expressed awareness and concern for the residents of this isolated neighborhood, but had not realized that other service providers shared this concern.
Results Numerous actions occurred in the two years following the initial sharing of the density maps and assessment of services. In response to two presentations made to the county commission at which the hot spot maps were displayed, public service provider grantees were directed to pay greater attention to the area. United Way also asked its grantee agencies to consider extending services to the underserved area. The UF Department of Pediatrics relocated and expanded its clinic facility in west Gainesville. United Way and the public library system formed a steering committee with the Partnership for Strong Families, the local agency in Gainesville for Department of Children and Families' child abuse prevention and foster care services. The steering committee also included UF faculty members and neighborhood advocates. The purpose of the committee was to seek solutions to the unmet needs of the hot spot neighborhood. A site for neighborhood-level service provision was sought. Expansion of the existing library space to include social service providers was considered. Both options required local, state, and federal funding, and steering committee members explored potential sites and funding.
Residents of the affluent areas of west Gainesville that surrounded the hot spot became concerned that their neighbors were being overlooked in the distribution of local safety net funds. With assistance from the Alachua County Sheriff's Department community outreach staff, a grassroots organization, the Southwest Advocacy Group, was formed. This residentled group drafted action plans to address the challenges of living in southwest Gainesville. The advocacy work of the Southwest Advocacy Group kept the maps at the forefront of public discussion and persuaded the county commission to purchase 2 buildings to serve as a neighborhood resource and health services center. The public-private steering committee strongly supported this action. Since its opening in June 2012, the resource center has offered family support services from more than 40 providers. Services include family literacy, legal aid, recreation, and parent support. The local health department agreed to renovate, staff, and operate the second building with funds made available by the county commission and local Rotary clubs.
Until funding for the health clinic location could be secured, the county Health Department offered a family nurse practitioner to provide well-woman care and primary care if the collaborators could secure a facility. The university donated a "retired" Mobile Outreach Clinic that had been previously used to deliver prenatal care in rural Florida counties. The 11.1-m (37-ft) 1992 Blue Bird bus is equipped with 2 examination rooms, a restroom, a workup/laboratory station, and a counseling area. The UF medical student-run free clinic, Equal Access, solicited donations of equipment from members of the Alachua County Medical Society, and opened a weekly evening clinic in January 2010. In partnership with the nearby public library, students were granted weekly access to the library common space for intake. Medical students recruited local physicians, nurses, legal aid attorneys, law students, and social workers to volunteer. Dental students, pharmacy students, and physical therapy students provided services in the library's common area.
In February 2010, the local health safety net taxing district (CHOICES in Gainesville) and the UF College of Medicine began aiding efforts of the Mobile Clinic. This support resulted in enlarging the Mobile Clinic's capacity to deliver roughly 3000 primary care visits per year in hot spots identified by the maps. When the Mobile Clinic opened, undergraduate student organizations began supplying volunteers and the College of Nursing began participating to fulfill its community nursing education requirement. The Mobile Clinic has become a hands-on classroom, educating pre-professional and health professional students on care for the underserved. The mobile clinic delivered 4300 primary care services in Fiscal Year 2010 to 2011, and it is projected to deliver 5000 in 2011 to 2012 (Figure 3) .
In addition to operating five days a week, the Mobile Clinic is used for health fairs on weekends. During health fairs, the Mobile Clinic staff and volunteers administer free health screenings and provide health education and referrals to local safety net resources. The Mobile Clinic's monthly calendar is posted online.
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The Mobile Clinic visits 8 locations weekly (see stars in Figure 1 ). Most of these locations are apartment complexes and neighborhood branch libraries specifically selected to address the health disparities in the hot spots portrayed on the GIS maps. Bringing the Mobile Clinic directly to neighborhoods diminishes the transportation barrier many patients face. At some clinic locations, the percentage of patients who walk to the bus is as high as 75%. These uninsured patients without transportation are no longer isolated from access to health care services. 
Discussion
The approach that collaborators in Alachua County took is an example of community health profiling; the community is the overarching context in which all health-related variables coexist and interact, revealing the multilevel, ecologic links between people and environments. 22, 23 The process began with a commitment by the UF College of Medicine to assess local health disparities. The original health report and maps were created by College of Medicine faculty and staff who, while sharing health information, were, in return, given community-based education, law enforcement, and social service provider data to analyze. What was distinctive about the community health profiling in Alachua County was the extent to which GIS hot spot maps affected the entire process from beginning to end. Maps provided community residents, civic officials, and university faculty, staff, and students with information about locations of greatest need. Community partners contributed their knowledge of long-standing barriers as well as resources needed for improving health care and social services access. The repeated display of health-disparity hot spot maps ensured that multiple audiences could quickly interpret prevalence and trends. These visual representations required almost no narrative or explanation. The maps generated responses to conditions in a way that past tabular display of information did not.
The maps brought disparate groups together, a key achievement since no one organization is capable of solving complex social and health disparities. 24 Because viewers could quickly identify the geographic locations depicted, local partners were able to contribute their knowledge about neighborhood assets, bus line access, pockets of poverty, and services needed or currently provided. Maps helped community members maintain attention and engagement of government officials to reallocate resources to specific neighborhoods.
With the opening of the Southwest Advocacy Group resource center and the expansion of the mobile clinic, the partnership of clients and providers will now shift to evaluating and continuously improving these assets to ensure their sustainability. GIS mapping will continue to play a vital role in this process because it can illustrate changes over time in the demographic, socioeconomic, and health indicators of neighborhoods. Maps therefore will play a key role in examining outcomes.
We are already observing high patient satisfaction with the care provided, and within one year, expect to see early indicators of health status improvement such as fewer teen pregnancies and fewer low-birth-weight infants in the neighborhood locations served. The work is far from done, and community partners continue planning for the provision of high-quality child care and employment opportunities for parents. Priorities have been and continue to be set by the community.
Conclusion
This project demonstrated how mapping of health disparities improved the delivery of primary care to residents of neighborhoods lacking access to health care. 25, 26 
